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[57] ABSTRACT |
Apparatus for removing a rocker arm of a valve mecha-

1] 4,176,435
 [45] _____Dec. 4, 1972 '

nism in an automobile engine includes an elongated
open-ended tubular sleeve having a U-shaped working
face at one end and a slot extending inwardly from the
working face of the sleeve. The slot allows the sleeve to
be slid sideways around a rocker arm to position the
working face of the sleeve above a valve spring located
below the rocker arm. The slot provides clearance be-
tween the sleeve and the cam shaft which activates the
rocker arm. A leverage arm pivots about a transverse
axis at an end of the sleeve opposite the working face. A
first portion of the leverage arm extends away from one
side of the transverse axis and engages the underside of
a cross-bar secured to the cylinder head and extending
parallel to the cam shaft. A second portion of the lever-
age arm extends away from an opposite side of the
transverse axis. A force applied downwardly to the
second portion of the leverage arm forces the opposite
end of the leverage arm against the cross-bar which
enables the working face of the sleeve to apply down-
ward pressure to compress the valve spring, allowing
the rocker arm to be removed.

8 Claims, 4 Drawing Figures
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APPARATUS FOR REMOVING ROCKER ARMS

BACKGROUND

This invention relates to apparatus for removmg
rocker arms in a cam-activated valve mechanism of an
engine. The tool also can be used to remove the valve
Springs of the valve mechanism in preparation for re-
- moving the valves. TR -

The _]Ob of overhauling an automebtle englne is time-
consuming and costly to the automobile owner. The job

of disassembling and reassembling certain automobile

engines 1s especially tedious and time-consuming when
there are no tools available to aid the repairman in ac-
complishing certain necessary steps in the repair pro-
cess. For example, to remove the valves in an overhead
cam engine manufactured by Nissan Motor Company,
Ltd., Tokyo, Japan (Datsun), or other similar engines,
the cam shaft sprocket is removed to free the timing
chain. The sprocket is removed so that the cylinder
head can be removed from the engine block. The rocker
arm cover is removed to expose the top of the valve
mechanismn. The valve system has pivot-type rocker
arms which are activated directly by rotation of the cam
shaft. To remove the valves, the rocker arms and valve
springs are initially removed to free the valves for re-
moval. To remove the rocker arms, each valve spring
engaged with the rocker arm first must be compressed
so the rocker. arm can be slipped out of engagement
with the valve rocker gmde and the cam shaft.

it 1s common for repairmen to compress the valve
springs with a screwdriver or other similar tool. The tip
of the screwdriver is applied to the top of the valve
spring and the opposite end of the screwdriver is then
forced toward the body of the cam shaft to apply pres-
sure to the side of the cam shaft, using the cam shaft as
a fulcrum to apply downward pressure on the spring
with the tip of the screwdriver. The use of a screw-
driver in this way to compress the valve springs has
been a recommended procedure in a service manual
published by an automobile manufacturer.

The use of the cam shaft body as a pressure point for
applying sufficient force to depress the valve springs
can have serious consequences. A cam shaft is made
from cast iron and is relatively ductile. A tool forced
against the cam shaft can score the cam shaft which can
weaken it or even lead t0 fracturing of the cam shaft
during use.

The present invention provides apparatus for remov-
ing rocker arms in which the valve springs can be com-
pressed without contacting the cam shaft or any other
critical moving part of the automobile engine. The ap-
paratus of this invention also facilitates quick and easy
removal of the rocker arms as well as the valve springs,
and can provide a substantial saving of time required to
remove and replace the valves, valve springs and rocker

arms. | | e o
SUMMARY OF THE INVENTION

Briefly, the present invention provides apparatus for
removing a rocker arm of a cam shaft-activated valve
mechanism in an engine, in which a valve spring is
biased into engagement with a rocker arm to urge the
rocker arm toward the cam shaft. The apparatus com-
prises an elongated sleeve having a working face at a
first end and a second end spaced longitudinally from
the first end of the sleeve. An elongated leverage arm
pivots about a transverse axis through the sleeve adja-
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_cent the second end of the sleeve. A first portion of the
leverage arm projects away from one side of the trans-

_ verse axis, and a second portion of the leverage arm
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pro_]eets away from the opposite side of the transverse
axis. The first portion of the leverage arm is engageable
with a fixed support spaced laterally from the trans-
verse axis so that fitting the working face of the sleeve
over a valve spring and applying force to the second
portion of the leverage arm, at a point spaced from the

", transverse axis, can move the working face of the sleeve

in the direction of the applied force, agamst the bias of

.the valve Sprmg, to compress the spring sufﬁelently to

facilitate removing the rocker arm.

In one form of the invention, the working face of the
sleeve is generally U-shaped, and an elongate slot
formed in a side of the sleeve enables the sleeve to be
slipped sideways around a portion of the rocker arm so
that the working face of the sleeve can ﬁt over the valve
spring. |
 In another form of the invention, a force-receiving
member is positioned adjacent the valve spring and
rocker arm. The force-receiving member serves as a
fulcrum against which the first portion of the leverage
arm is pressed to allow the sleeve to move in the direc-
tion of a force applled to the second end of the leverage
arm. The force-receiving member can comprise a cross-
bar held in a position substantially parallel to the cam
shaft by brackets which are ngtdly secured to the eylln-
der head of the engine.

These and other aspects of the invention will be more
fully understood by referring to the following detailed
description and the accompanying drawings.

DRAWINGS

FIG. 1is a fragmentary, perspective view showing a
tool for compressing a valve spring to facilitate remov-
ing a rocker arm in accordance with principles of this
invention;

FIG. 2 1s a fragmentary, perspective view taken on
line 2—2 of FIG. 1;

FIG. 315 a fragmentary, pers.pecttve view showmg
the tool of FIGS. 1 and 2 in use with a cross-bar prior

_ to applying downward pressure to a valve spring; and

FIG. 4 1s a fragmentary, perspective view similar to
that of FIG. 2, showing the tool pressed against the

~cross-bar to depress the valve spring.

N DETAILED DESCRIPTION
FIGS. 1 and 2 show a valve spnng-compressmg too] |

which includes a force-applying member compnsmg an
“elongated open-ended tubular sleeve 10 havmg a circu-
lar cross-section. An elongated slot 12 is formed in a

side wall of the sleeve and opens through an annular
working face 14 at a first end of the sleeve. The slot 12
includes a narrow portion bounded by straight opposite
short faces 16 which extend inwardly and parallel from
the working face 14. The short faces 16 extend inwardly
for a short distance to a point where the width of the
slot is enlarged above the faces 16. The wider portion of
the slot has a width about equal to the diameter of the
sleeve. The wider portlon of the slot is bounded by a
pair of Opposed and parallel long faces 18 which extend
for a major portion of the length of the sleeve along

-opposxte sides of the sleeve. The slot 12 terminates at an

annular lateral face 20 which connects the long faces 18
of the slot 12. The lateral face 20 extends across the
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sleeve at about two-thirds the distance from the work-
ing face 14.

The slot 12 thus provides a generally U-shaped or
C-shaped working face 14 at the first end of the sleeve
which provides a pair of projecting fingers 22 at the
base of the slot 12. The wider portion of the slot pro-
vides access from the side of the sleeve to the hollow
interior extending through the sleeve.

A U-shaped front slot 24 is formed in the opposite or
second end 26 of the sleeve. The U-shaped front slot 24
opens through the second end of the sleeve and extends
lengthwise above the portion of the sleeve wall in
which the slot 12 is formed. Thus, the first slot 24 is
above the opening formed between the edges of the
fingers 22.

A U-shaped rear slot 28 extends inwardly from the
second end 26 of the sleeve on the side of the sleeve
opposite the first slot 24. Both U-shaped slots 24 and 28
open upwardly as shown in FIGS. 1 and 2, and the rear
slot 28 is longer than the front slot 24. The front and
‘rear slots form opposed ears 30 projecting from the
opposite sides of the sleeve at the second end of the
sleeve.

An elongated leverage arm 32 pivots about a trans-
verse axis between the ears 30. A transverse pivot pin 34
1s secured to the ears on opposite sides of the leverage

arm 32. The pivot pin 34 extends through an intermedi-
ate portion of the leverage arm. A short first portion 36

of the arm projects from one side of the sleeve and the
transverse axis through the pivot pin 34. A longer sec-
ond portion 38 of the arm projects from an opposite side
of the sleeve and the transverse axis through the pivot
pin 34. The front and rear slots 24 and 28 provide clear-
ance for allowing the leverage arm 32 to pivot through
a relatively wide angle about the transverse axis
through the pivot pin 34. The axis through the pivot pin
is perpendicular to the longitudinal axis of the sleeve,
and the longer second portion 38 of the leverage arm
projects outwardly above the opening between the
fingers 22 at the working face 14 of the sleeve.

FIGS. 3 and 4 1llustrate use of the spring compressor
tool for moving a rocker arm 40 of a valve system in an
overhead cam engine having a cam shaft 42 for activat-
ing the rocker arm, and a valve spring 44 below the
rocker arm for urging the rocker arm toward the cam
shaft. FIG. 3 shows the valve spring 42 in its normal
uncompressed condition urging the rocker arm 40
toward the cam shaft 42.

For remavmg the rocker arm, a force-recewmg
member 46 is initially secured in a fixed position adja-
cent the valve spring 44, and leverage is applied to the
force-receiving member 46 by the leverage arm 32 to
compress the spring. The force-receiving member 46
comprises part of a cross-bar arrangement which in-

cludes a pair of longitudinally spaced apart cross-bar

brackets S0 (only one is shown in FIGS. 3 and 4) which
can be releasably fixed to an edge 52 of the cylinder
head. The bottom portion of each bracket S0 includes
an opening (not shown) for receiving a bolt (not shown)
for being threaded into cooperating threaded openings
(not shown) in the cylinder head. The bolts can be
tightened to hold the brackets 50 in a fixed upright
position on the cylinder head. Each bracket can have a
right angle slot 54 near its bottom for engaging a coop-
erating right angle edge 52 of the cyhinder head. Alter-
nately, the brackets can be straight and can be secured
directly to the upright, outside face of the cylinder

head.
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A top portion of each bracket 50 has a circular bore
56 for slideably receiving the force-receiving member
46. The bores 56 are aligned longitudinally when the
brackets 50 are secured in place so that the force-receiv-
ing member 46 can be slid longitudinally through the
collinear openings 56. The brackets stand sufficiently
above the top of the cylinder head so that the force-
recerving member 46 is positioned above the cam shaft
42 as well as the rocker arm 40 and the valve spring 44.
The force-receiving member 46 is held in a position
spaced laterally from the valve spring 44 and extending
generally parallel to the axis of the cam shaft.

The sleeve 10 is then placed over the valve spring 44
so that the working face 14 of the sleeve bears against a
plate 58 which typically covers the top of the valve
spring 44. The slot 12 in the side of the sleeve 10 allows
the sleeve to be slipped sideways around the rocker arm
and the locknut-above the valve spring plate 58. When
the sleeve is in place above the valve spring, the fingers
22 extend around the major portion of the plate above
the valve spring to provide a substantial working sur-
face area of contact between the sleeve 10 and the valve
plate 58. The major portion of the slot 12 in the sleeve
10 provides clearance for the sleeve adjacent the cam
shaft 42 and the rocker arm 40. The slot enables a por-
tion of the cam shaft and the rocker arm to extend into
the hollow interior of the sleeve when the sleeve is in
place above the valve spring 44.

The first portion 36 of the leverage arm 32 is then
extended under the force-receiving member 46. A cylin-
drically curved recess 60 in the leverage arm fits around
the matching contour of the force-receiving member. A
downward force is then applied to the second portion
38 of the leverage arm, as illustrated in FIG. 4. This
forces the first portion 36 of the leverage arm upwardly
against the undersurface of the fixed force-receiving
member 46 which resists continued upper force applied
to it by the leverage arm. Thus, the force-receiving
member acts as a fixed fulcrum and continued down-
ward force on the leverage arm moves the sleeve 10
downwardly against the top of the valve spring 44 to
compress the spring. The slot 12 in the sleeve is suffi-
ctently long to move downwardly and still clear the
cam shaft.

FIG. 4 shows the valve spring being compressed by
the sleeve. The leverage arm can be easily held in the
position shown in FIG. 4 to maintain the valve spring
compressed while the rocker arm is slipped out from
under the cam shaft. The leverage arm also can be held
in the position shown in FIG. 4 to maintain the valve
spring compressed while the locknut above the valve
spring and the valve spring plate 58 are removed so that
the valve Spnng then can be removed.

The spring compressor tool also can be used when
reassembling the valve system. The sleeve can be used
to depress the valve spring 1in advance of applying the
spring plate 58 and the spring locknut. The assembled
valve spring then can be maintained in a compressed
condition while the rocker arm 40 is replaced.

The apparatus of this invention makes it possible to
disassemble all valves in the cylinder head relatively
quickly and easily. The force-receiving member 46
extends for a major length of the cylinder head, and the
force-receiving member can be slid lengthwise in either
direction along the length of the head. Thus, while the
force-receiving member is in place, the cam shaft 42 can
be rotated about its axis step-wise and the spring com-
pressor tool can be used to compress each valve in
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succession and quickly remove the rocker arm and the
valve spring so that the entire job of removing the
valves can be accomplished in a matter of minutes. The

apparatus of this invention provides a reliable means for

maintaining a strong force on each valve spring to hold
the valve spring in its compressed condition while
avoiding any contact with the body of the cam shaft, or
any other critical moving parts of the engine.

I claim:

E. Apparatus for removing a rocker _arm of a cam
shaft-activated valve mechanism in an engine cylinder
head, in which a valve spring is biased into engagement
with the rocker arm to urge the rocker arm toward the
cam shaft, the apparatus comprising:

an elongated force-applying member having a work-

ing face at a first end thereof and a second end
spaced longitudinally from the first end;

an elongated leverage arm having a ﬁrst pOI‘thl‘l and

a second portion;
means pivoting an intermediate portlon of the lever-
age arm about a transverse axis of the force-apply-
ing member adjacent the second end thereof, the
first portion of the leverage arm projecting away
from one side of the transverse axis, the second
- portion of the leverage arm pro_]ectmg away from
an opposite side of the transverse axis;
an elongated force-receiving member;
at least a pair of support brackets each having means
for being releasably secured in a fixed upright posi-
tion on an engine cylinder head, each bracket being
movable independently of the other bracket; and
means for slidably securing the force-receiving mem-
ber to each bracket, each bracket being movable
~along the length of the force-receiving member
independently of the other bracket, the: brackets
providing means for holding the force-receiving
member in a fixed position spaced from the trans-
verse axis of the force-applying member when the
brackets are secured to the spaced apart locations
on the cylinder head, the force-receiving member
being slidable longitudinally relative to the fixed
support brackets;
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the first portion of the leverage arm being releasably
engageable with the force-receiving member so
that fitting the working face of the force-applying
member over a valve spring and applying force to
the second portion of the leverage arm causes the
force-receiving member to resist such force to
move said working face against the bias of the
valve spring to compress the spring sufficiently to
facilitate removal of the rocker arm.

2. Apparatus according to claim 1 in which the force-
applying arm comprises a sleeve; and in which said
transverse pivot axis i1s aligned longitudinally with the
working face of the sleeve.

3. Apparatus according to claim 1 in which the force-
applying member comprises a sleeve having a tubular
wall defining an internal passage extending inwardly
from the working face of the sleeve; and including a slot
formed in the wall of the sleeve and opening through a
portion of the working face so the working face is gen-
erally U-shaped to facilitate slipping the sleeve side-
ways over the valve spring and around the rocker arm
to accommodate the rocker arm in the passage of the
sleeve. | |

4. Apparatus according to claim 3 in which the slot
extends for a major portion of the length of the sleeve.

. Apparatus according to claim 4 in which a major
portion of the length of the slot is recessed in the wall of
the sleeve more than the portion of the slot adjacent the
working face to form a pair of opposed projecting fin-
gers at the working face. |

6. Apparatus according to claim 3 in which the open-
ing of the U-shaped working face faces toward the

- second portion of the leverage arm.

1. Apparatus according to claim 6 in which the sec-
ond portion of the leverage arm is longer than the first
portion. I

8. Apparatus according to claim 1 in which the en-
gine has a cam shaft with a longitudinal axis of rotation;
and including means for holding the force-receiving
member in a position spaced above and laterally from

and parallel to the cam shaft axis of rotation.
* % % %X X



	Front Page
	Drawings
	Specification
	Claims

